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As stated in Memorandum for the Record 153/64 (18 August), the larger

' two-year study has been reoriented; and, because of a Pressing need fior .
the information it can provide, a shorter-term study is currently underway.®

Deadline goal is the end of October.

Per cent of work completed, therefore s refers to the more immediate
study. However, with its completion, the shorter study will have
contributed to about 10-15% of the work for the two-year study and will
substitute for much of the Preliminary work planned for the latter effort.

‘e
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NEWSLETIBR NO. 14
RESEARCH ON PHOTOINTERPRETER PERFORIIANCE

31 May 1966

Prepared Yby|
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NEWSLETTER NO., 14
RESEARCHE ON PEOTOINTERPRETER PERFORMANCE

HMENSURATEON STIDY

aAll measurcmconts have been made by each of the participating subjects.
Twenty-£ive mensuration GEMS were made as initially planncd. %Tae

GEM with lowest contrast and pcorest resolution was considered to be
too poor im guality for mensurabtion. After making twenty GEMNS, the
master glass plaote was acgidentally broken and the roenaining five

GEMS weve made Ffrom a spare glass plate. However, aimec (1) these
five are spread throughout the experimental materix and (2) wonouration
of these GEMS also reguire menguration of the spare glass plate fozr
ground truth data, it was decided not to measure the five GENS made
from the spare glass plate.

All % and ¥ mensuration errors (the mean crror of cach of three
meacurerncnts made of cach point in cach GEM by cach subjest) have

becn computed and AN has sturted an anslysis of the esllested data,
which consists of approximately 7000 X and 7000 ¥ crreor valucs obitained
from approximotely 21,000 individual measuzements.

on 24 May, DNB, &Hg[:::::::]&nd 78 briefed C4 and 48 on the Drogress
of this ocffert.

P.I. RESFONGE STRIDY

All “he data for this study has been collected. %he rosuliing shketches
produced by the subjects were reviewed by twe intelligence anmalysts

at a meoting attended by the analysts, BJ, JH, PS, DNB, 2H and PG,

om 25 May 1966. After the analysts are supplied with copiles of the
sketches and other collateral informatien, they will begin assesment
of the P.X. Responses.

REPORTZNG

| |an@ P8 have begun preparation of some of the maoterial Loz
the £inal reps=zd.

After infitial analycis of the corzected data of both the mensuratieon
and P.I, responce studies the participating subjeets wilil be bricofed.

Present plans are to complete data analysis by early July and begln
report weiting then and to submit the final report and brilefing
during Soptember.
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NEJSLETIER MO, 13

RESEARCE ON PHOTOINTERPREBTER PERFORDESS

22 Februezy 1OE3

Prepzraed by 25X1
o
25X1
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NEWSLETZER NO. 13
RESEARCH ON PHOTOINTERPRETER PERFORMANCE

P. X, RESPONSE STWDY

e s o=

ALY the GEMS for thio study have been made. During the week of

14-18 Pchruary 2B, A% and PS conducted a pilet test using GENS

with four recolutien levels, Chrez scenes and four photointerpreters
opectalizing in missile targets. As a result of this pre-testing
cffort, 1t was decided o ash the subjeets to cketch those missiles
and missile related tarzgeto vhich were cbserved in the steree palrs.
Bach ebjoeck, o part of an object, waich is obaserved and sketched

i3 glven a valuc of the pzebability of ground truth. This will
cnhanee the assossmont of the sketches, the quantizing of the
zospenses aad willl yisld uceful information. Several sketehes
ehtalned in this fachion wope reviewed by throe intelligence analysts
and it was eencluded that the sketshing-appronch seemed to be &

geed onc and that the analysts and oxperimenters would be eble o
evalunte such shotehes to determinz P.I. response as a function of
ground zFeseluilen. : S

&

The pra-testing revealed the time reguired by P.Z.'s at each GEY
reseluticn lovel to pexforin the chakching task. DNB and AR are
prosently planning an expecimental design giving due consideration
to P.Z. GCiue required fer this study. It is tentatively planned
to bogin testing en 7 Mardh.

HENSURATION STULY

About 70% of tho mensuratieon GEMS have been mide and approximately
3095 of the monsuration is conpleted., At presont the rate of

. rencuration 49 one GBEM per week. The computer program for calecula-
ting measuration exrours was completed on 18 Pcbruaxry and compuber
print-ouzs will be sent to DNB and AH for analysis as mensuration
proceadad.

G R s S & ¢

Tt was concluded at a meeting attended by JH, PS, FF, DNB, AH, F8,

25X1 | | that these studies cannot be completed by
mid=Junc. Inokecad, it was cotimated that this research will be
completed in September er Octeber.
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NEWSLETTER NO. 12
RESEARCH ON PHOTOINTERPRETER PERFORMANCE

25 January 1966

Prepared
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NEWSLETTER NO. 12
RESEARCH ON PHOTOINTERPRETER PERFORMANCE

P.I. RESPONSE STUDY

The production of GEMS for this study is progressing well. GEMS
with the four resolution levels to be used for performance measures
will be completed by the end of January; the GEMS with the three
resolution levels for judgment measures will be completed by 18
February. DNB and AH have started designing questions on each
frame and pre-testing will begin when the first GEMS are available.

The progress of this study was reviewed on 18 January at a meeting
attended by DNB, AH, PS and FS at DNB's shop.

Oon 17 January, DNB, AH, PS and FS visited a field site to observe
directly the target types used in this study. The education
received and the observations made will be very useful in preparing
and administering the performance tests.

MENSURATION STUDY

DNB and AH visited the Center during the week of 10 January and
finalized plrng»fgg the data reduction of the mensurations for
this study. who has been admiristering the mensura-
tion tasks reports that, as of 21 January, 5 nensuration GEMS have
been measured by each of the six subjects whica represents approx-
imately 20% of the mensuration effort, which ia progressing well,

in view of the continuous demands made of the subjects by operational
programs. By mid-March all the mensuration GEMS will have been made.

As GEMS are completed they are sent to | ‘ | for mensuration; 25X1
likewise, as mensuration data are reduced by the computexr group
they are sent to DNB and AH for analysis.

25X1
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KEWSLETTER NO. 13

RESEARCE OF FHOTOYINTERFPRETER PERFCRMANCE

5 DECEMBER 1965

PREPAREDR
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NEWSLETTER MO. 1%
RESEARCH ON PHOTOXINTERPRETER PERFORMANCE

P.. RESPONSE STUDY

The production of GEMS for this study is continuing. | |  25x1
conpleted the collection cof collateral information on the selected
frames. DNB and AH will begin to formulate a list of guestions on

eocq frame which will then be discussed and reviewed by intelli-

gence analysts and| | prior te starting pre~testing.

- MEHSURATION STUDY

During the week of 29 November-3 December, DNB, AH and FS visited

¢e'n zhop and started the collection of data. r__ lwill 25X1
supervise the mensuration effort. At present each of the six

suhkjects is measuring the master glass plate; following this, the
subjests will begin measuring the five mensuration GEMS presentiy
avalilable. During this time, additional mensuration GEMS will be

made. Likewise, the mensuration data will be analysed continuously

as it is collected.

min, A4 and F8 described the study objectives and generél procedures
at a meeting attended by the subjects, CM, JH and PS.

AR discussed the computer reguirements for the stady with 25X1
who will provide the necessary computer programming and data
processing.

MISCELLANECUS

s, A and FS reviewed both the P.X. response study and the mensura-
tion study at a meeting held on 30 November with JH and PS. The new
project schedule, a copy of which is attached, was discussed.

from DNB’s shop, joined the project and participated in the

project activities at the Center last week.

Have a Heppy Christmas and a Mexry New Year.

25X1
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VIWELETIER NO. 10

TBEEARGH O PEOTOINTERPRETER PERCCRMAVLE

2 Hovember 1965
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WENSLETIER NG, 10
RESEARZH CH PHOVOUNITRPRETER PRRFORMANCE

P.XZ. RESPONSE STUDY

he produchion of GEMS for this study is progressing well., Liike~
wise, the preparahtion of collateral informztion on the selected
frames teing performad by | | is neariang
completion. This information will be used in designing quesiions
o be asked of PI'c and to determine the accuracy of their
responses. Initial work on preparing questions will begin during
late November.

]

MENSURATION STUDY

During 26-29 Cctoher DB and F8 vislted C¥'s shop for the puspose
of performéing a txial-run of the mensuraticn procedure and sukse-
aquent: computer calculations. A procedure was formulated and
debugged and a master glass plate was measured. A gample mensura-
£lon~CEM was also measured. The computer geoup is presently
processing the mensuration data; after a review of the compuer
cukone from this sample measurement and when more mensuration
GEMS have been made, the full mensuration program will start.
pzehabkly near the end of Novembar.
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NEWSLETTER NO. 9

RESEARCH ON

20 Sept 65

Prepared 25X1
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The collection of photography for the present study is completed.
Since we have the opportunity to collect a limited quantity of additiomal
photography, BW, CW and AE sites are being covered for possible use
in future studies.
On 14 September 1965 | visited PS to 25X1
select, from all the collected photography, those frames suitable for
the study. As a result, fourteen stereo pairs were selected. The
following list is a brief description of each stereo pair:

1. Minuteman Control Site.

2. Deployed Minuteman Silo Area including vap and open

. persgonnel access.
3. Deployed Minuteman Silo Areéa - No vehicles.
%: Deployed Minuteman Silo Area with various vehicles.
5 & G. Minuteman Silo Area under contruction but nearly
finished. Silo open, vehicles. .

7. Titan II Site. _

8. Titan I Site (for use in subject training).

9. Site for getting-up mobila tracking equipment.

{For use as silo site mislead).
- 10. Missile display and gantry.
1i. 2 gantries and 2 launch pads.
. . 12. Gantry and launch pad (Mércury program?).

'13. Gemini launch pad. .
14. Titan III launch pad and gantry.

The targets in the photographs are 6f the type and number initially
plamned® for use in this study, except &hat coverage of missile sites
under early stagés of construction was not obtained. Practlcal,
logistical problems made coverage of such eites impossibie within the
time peried ‘gllocated for photography cel?eetion. Efforts .to eobtain
such coverage, and its effect on the pragram schedule were examined
and DNB;: AR and FS decided it beat to not ‘include missile aites under
early stages of comstructiom in the study. o

The original negatives of the selected ftames are being uged to make

GEMS. Ome D.P: is being used by DNB and AH, one D.P. is being used

by FS; and one D.P. is being used by | |who will collect 25X1
collateral information about cach frame. BSuch Information will imclude

color coverage of the identical area; high»altituda coverage of the

areas, charts, maps, annotations, etc.

% See memo to Col. GTS from FS, DNB & AH, subject: Proposed
Continuation of Photointerpreter Response Research, dated 22 March 1965.
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Page 2

On 13 September 1965 JH and PS visited F§ to review pro;ect progress
and te logk at samples of collected photography.

On 14 and 15 September DNB and AR visited CM and| |to disucss 25X1
the mensuration study, im particular the data reduction and analysis
procedures. AH briefed| |on the mensuration 25X1

study. As a result of this visit and & mesting held on the 15th, decisions
were made: {1} to request subjects to make three measurements of each
print to bz measured, (2) to begin pregparation of sterco mensuration GEMS
a8 soon as sufficient experimental data is collected from the mono-
mensuration GEMS to properly design the stereo~-GEMS and (3) to

inciude in the goal of this experiment the ability to predict memsuration
accuracy of real material from both edgewgradient measurememts of the

real material and from subjective comparison of real material with the
nenguration GEMS.

The mensuration GEM making is progressing well and is on schedule,

An enlarged copy of the mensuration GEM pattern layout is attached.
Plans are to complete GEMS in the center of the experimental matrix by
the end of September and all others by early November.

On 16 and 17 September DNB and AH visited FS to discuss the studies
presently in progress and to examine the collected photography and the
mensuration GEM pattern configuration. Activities for the following
few wonths were plammed and a revised program schedule formulated. A '
copy of the achedule is attached.

FS: mb
Attachments
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NEWSLETTER NO. 8

RESEARCH ON PHOTOINTERPRETER PERFORMANCE

24 August 1965

Preparec# 25X1
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RESEARCH ON PHOTOINTERPRETER PERFORMANCE - NEWSLETTER NO. 8

Collection of Photography

The collection of photography is proceding satisfactorily. Several
missile sites, Vandenberg and Cape Kennedy were covered. During
the remainder of August photography cf additional missile sites
will be collected. The flight crew was successful in photographing
several open siles, sites under construction and also the site in
Arkansas which was damaged by an internal explosion and fire.

The photography collection effort should be completed during early
Septembex. On 13 September JH and PS will visit FS to xreview this
project.

Mensuration Study

On 10 and 11 August, AH, EK and F§ visited CM and[:::::::]to make 25X1
neasurements of the sample mensuration GEM and to discuss the
mensuration study. As a result of this meeting, several changes

were made in the GEM confiquration and the layout of the shapes

was finalized. Descriptions of the mensuration GEM accompanies

copies of this newsletter addressed to JH, CM, BJ, DB and AH.

GEM making has started. About 9 GEMS in the center of the resolu-
tion/shape~-size/contrast matrcix will be completed by the end of
Septenber and the remaining GEMS will be finished by mid-November.

At the above mentioned meeting it was decided that the subjects

in this experiment will have knowledge of the shapes and approximate
location within the GEM format of the shapes before making measure-
ments. This agrees with most operational mensuration tasks. Six
experienced subjects will be available for this experiment. The
study will bs performed using equipment in CM’s shop; part of the
experiment will be replicated on the chip-comparator in PID.

People

|are the project monitors replacing

| Both JH and PS were briefed on 11 August on previous

studies and the goals and planned procedures of the present study.

[::::::](from P8's shop; joined the project. He is presently making
the mensuration GEMS.
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. COLLECTION OF PHOTOGRAPHY

The photography collection effort has had its share of
problems. First, exposure was not correct; then resolution varied
too much over the 2-1/4 x 2-1/2 inch frame format; cameras failed
and spare parts were difficult to obtain; £ilm was lost in the mil
(and found); and ground resolution was not sufficient. The proper
corrective action for each problem consumed smuch time because the
period between exposure and imge-evaluation was usually 7-10 days.
As a result none of the photography collected to date is of satis~
factory quality. However, all the problems encountered have been
solved, and future photography should be of the quality initially
established as necessary for this research.

On 5 August, F.S. visited the group at Rome, New York,
which is collecting our’ photography, to discuss the remainder of the
photography effort which will end early in September. During August,

. Vandenberg, Cape Kennedy, 7 Titan silo areas, 7 Minuteman silo areas,
2-4 Minutemsr control centers, and 2 migssile sites under comstruction
will be photographed. - During the first part of September, any neces-
sary re-takes will be made,

The photography will be made at an sltitude of 2000 feet
with two Maurer KS-67A cameras cycling at one frame per second using
3-inch F.L. lenses at £/4, a shutter speed of .002 seconds and Xodak

. type £0-136 film. The stereo convergence angle is 20 degrees. No
filters are used. Whenever local veather and logistic conditions
allow, that time of day will be selected which yields a 20-30° sun
elevation.

The modified RB47 aircraft will fly at 160 knots to mini-
mize imge motion. At this velocity, the aircraft nose (which is en-
larged on this particular alrcraft) is up, making downward visibility

‘ poor. This factor coupled with the low altitude (yielding a silo
area site image approximately 1-1/2 inches square in the 2-1/2 inch
square format) makes accurate fly-over very difficult. Approximately
15% of the passes made thus far are misges. For this reason, each

area selected for photography during August will be flown-over twice.

Most of the collected photography will be classified confi-
dential. The camera negatives are processed to unity gamma which is
optimum for subsequent gem-meking.” Three D.P.'s are made of each O.N.;
one for Rome, one for DNB & AH and one for F.S. A Photogrammetrist
25X1 from| |shop will anrotate and locate each selected frame.
Accompanying the frames we select for Gem-making will be complete
photographic, aircraft, time and location data in addition to color
coverage and high-altitude coverage of the identical ground areas.
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MENSURATION STUDY

A sample mensuration GEM has been made. On 10 and 11 August,
AH and FS will visit| |to observe mensuration of
the sawple GEM and to make final changes in both mensuration GEM design
and amalysis of mensuration data will also be discussed. Pollowing

this meeting, production of the complete set of mensuration GEMS will
begin.
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The photography collection is well underway. The field crew has been at

sites mear Witchita, Kansas, at Colorado Springs, Colorado, and is presently

at Tucson, Arizona. They were successful in making arrangements for the

opening of Titan silo doors, but are mot able to collect photography of open
‘ Minuteman silo doors.

The photography performed to date has not been of sufficient ground resolutiom.
our goal was a ground resolution of [ ] an evaluation of the images 25X 1

exposed to date show a resolution of approximately | | several 25X1
camera operating paraméters have been changed in an effort to improve resolution.
FS discussed this problem with RS on 14 July and concluded that we should

not compromise our resolution objective.

25X1 | |nade several suggestions for the image content and layout for
the mensuration study. These and other items concerning the mensuration

25X1 study were discussed among CM, QRS and FS on 14 July. As a result,
the image layout will be somewhat Jdifferent from the initial layout suggested '
"by FS on 21 June 65. J

e~

One or several pilot-run images are being prepared. These will serve to

‘ de-bug their preparation techniques and will also be measured so that
mensuration, and data reduction and analyeis procedures cam be optimized
prior to the making of all the images for the study. AH and FS are tentatively
planning to visit CM's shop during 10-12 August to observe mensuration
techniques applied to the pilot image and to discuss with CM and[ ] 25X1
refined procedures to be employed in the study.

. mb
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DESCRIPTION OF
PROPOSED IMAGES FOR MENSURATION STUDY

IMAGE LAYOUT

-

It is proposed that the image layout be approximately as shown on the
attached sketch. The cfosses at the four corners are for monitoring film
dimensional éhanges. These will hg»sharp images, as will lines Ax and Ay
and the reference marks which coincide with the x and y coordinates of

the points to be measured.

IMAGE STRUCTURE CHARACTERISTICS

These images will be made on Kodak Type 3404 (formerly 4404) film and
contact printed on Kodak Type 8430 film. The spread function shape of

the images will be approximately gaussian.

The layout shown on the attached sheet will be duplicated three times on !
all pieces of film so that dimension "2'" will be 25, 50 and 100.

Five ground resolutions will be simulated so that the edges of the image
shapes will have a density gradient extending over approximately 5, 7.5,
11.2, 16.8 and 24 microns which corresponds to a resolution range of 200

to 40 lines per millimeter.

Each image will be made at five modulation (contrast) levels: .10,
.15, .22, ,33 and .50.
Thus the matrix of images will be as shown on the attached sheet.

.
PROPOSEL: ?ROCEDURE FOR MEASUREMENTS

Hairline is put on sharp line Ayl and measurements are made along the

AX direction to points B, C; D....J. and to line AyZ‘
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Page 2

A sample image will be made and measured prior to making all the images for

de-bugging both the image-making and mensuration procedures.

Suggestions for changes to the above are invited.

»

-,

Z1 June 1965
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16 June 1965

During Mawxch 1965 an esperiwental study was completed and a repert on
the woxk, entitled "The Effects of Stereo Convergence and Cbliquity
Angles on the Judged Worth of Aerial Photographs" was submitted, A
series of briefimgs on this work weze given.

On 22 Hazeh 1965 & wmemo dated 22 Maveh 1965 was submitted to CIS oz

ths proposed continuvation of Photointerpreter Response Studies and was
‘ accepted, ' The vesearch consists of two major parts: (1) PI_response
study and (2) a wansuzation siudy. The goals of these studles are,
regpectively:
) av“‘
1. a, To determine, 25 a function of ground resolution, the 1.0

effect of PI performance on the usefulress of photography
(of wissile sites) in the 2nalysis performed by imtel-
ot e A@=A/Z" ligence analysts.

b, To detexmine validity of PI judgements of value of photo-
graphy, — — 25X1

J%f“jf%.-4 Pl o rvetd
/ v ; ,f{tx I-/('i,"

2. a. Yo determine the accuracy of target memsuration as a
iﬁ ‘ —— function of ground resolution,

and

‘s A revised sehedule for this effort is attached,

-J,/L\ G) (e} Cw c‘,,,.)v
W q )
25X1akipt-e0” . During April and May 1965 |hss made arrangements for the
° -, -e ¢ ecollection of photography. ese arramgements are, briefly, as follows:
i Roue ADG has beem collecting photography for a variety of projeects
_Q,;'L/ and plan an intensified collection program this summer. [ | 25X1
[:;///’ at Rome has agreed to collect photography specifically for our project

if we would cupply him with a camera maintenance expert. As a vesulg,
on 15 June a man from F$' shop will begin worikiug ai Rome for appromimately
10 wesks., During the remeinder of June the camexas amd alreraft will be
chacked-cut and prepared fox photography-ccllection fiights during July
aad Avgust, Ths photography-gollection effort has bLuon named "Project

25X1 Brighiview", | |45 presently workimg on the s=lcetion of areas
to he photographed.

Doring 4 weating on 8 Jume im |_F,—_|shoga the minsuration study was 25X1
discussed. A gensral experimental procedure was formulatad, F8 is

preparing a descrintion of the photographs to be used in the initial
part of this Stwly, after which DNB and AE will design an exzperiment,
The preparation of the photographs for this effort will begin on 21 June 1965,
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